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the lip of the annular space at the top of the chamber, carrying with it the thick scum of oiled concentrates. This scum, buoyed upwards by the continually expanding air-bubbles, collects as a spongy mass at the very top of the apparatus. The concentrates that overflow the lip are carried down the pipe B by the water, and settle in the pointed box G-, from which, at intervals, they are discharged into a centrifugal separator, and there dried. The sandy gangue matter of the pulp settles on the flat bottom of the chamber I, where" it is stirred, in order to disengage any particles of concentrate mechanically entangled, and at the same time gradually worked towards the circumference with its (generally multiple) tailings-pipe exits by means of the angled rake-blades, which are caused to revolve by the worm and wheel at M. The annular space at K is surrounded, in the small machines, by a glass cylinder, while in the large ones it is provided with heavy plate glass windows, so that the discharge of the concentrates over the lip may be observed and controlled. It is obvious that, so long as the vacuum is maintained and a constant stream of pulp is supplied to the mixer, a continuous and quite automatic separation and discharge of concentrates and tailings will be secured.
The conical separating chamber is usually made 5 feet in diameter, and the power required for operating such a unit of plant treating 35 to 45 tons of ore per twenty-four hours, apart of course from that required for crushing, is usually not over 2J to 3 H.P.
The percentage of extraction varies a good deal, but is always fairly high. It is adversely affected by the presence of a considerable quantity of calcite in the gangue, which prevents the maintenance of an acid solution ; whereas, when treating ores free from calcite, and particularly when using acid mine waters, the recovery is very good.
At Tywarnhaile (Cornwall), when treating low-grade pyritic waste dumps, the average pulp assay of which was only 0*41 per cent., a concentrate was obtained of 8*18 per cent, copper and tailings of 0*13 per cent., showing a saving, even on this very poor material, of about 68 per cent.
At Dokoath an ore containing 2*41 per cent, copper yielded concentrates with 17*4 per cent, copper and tailings with only 0*23 per cent, copper, showing a saving of 92 per cent.
At the works of the Zinc Corporation, Ltd. (Broken Hill)* zinc-bearing 44 tailings " from jig-concentration mills are crushed by means of wet-grinding pans through a 30-mesh screen, and the pulp passed through machines of the general design of that shown in Fig. 311. The plant is arranged in units, of which there are sixteen, each consisting of one wet-grinding pan, agitator, mixer, and vacuum plant, and the capacity of each unit is from 40 to 45 tons per day. The sulphuric acid required is manufactured on the spot }>y the Carmichael-Bradford process,*!" and the consumption of it is from 10 to 20 Ibs. per ton of material treated ; the oil used is Texas fuel oil, and the consumption is from 6 to 8 Ibs. per ton. The recovery of lead and zinc sulphides by the vacuum process is good, the tailings (consisting chiefly of garnet, rhodonite, and felspar, with some quartz) being remarkably poor. The mixed concentrate at first obtained, however, proved saleable only at a low figure, and accordingly it is now separated into two products by passing it rapidly through a furnace, in order to flash off the oil, and then stirring up with water and running the
* Min. and Scientific Press, March. 13, 1909, p. 392.                 f q.v., Chapter vi.